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determined with the Coolidge tube. D. L. Webster and his associates1
have observed critical potentials for several x-ray series. The method
involves the measurement of the intensity of spectral lines at potentials
slightly above the critical point and the extrapolation of the intensity-
voltage curve to zero intensity. For the K series all lines start at one
potential and above this point maintain their intensity ratios constant.
Critical potentials thus measured agree within the experimental error2
with limiting frequencies determined spectroscopically.

For the L series it was found that the lines occur in three groups
starting at potentials corresponding to the three observed limiting
frequencies. Four critical potentials have been distinguished in the
M series of lead. The possibility of separately exciting the different
groups of the L and M series is of fundamental importance in the inter-
pretation of emission spectra.

It is evident that with sufficiently sensitive measurements of intensity
it might be possible to measure critical potentials without resolving the
radiation into a spectrum.. X-ray limits should then appear simply
as changes in slope in the total radiation-voltage curve. This method
has been most useful in extending x-ray data beyond the range of the
crystal grating.3 Since all materials are opaque to radiation softer
than ordinary x-rays, the radiation is detected by its photo-electric effect
on electrodes within the x-ray bulb. In this manner the critical po-
tentials required to excite the softest characteristic x-rays can be meas-
ured.

Table XXXIX summarizes the data on critical potentials obtained
by this method. The results of the authors for nickel and tungsten
and all values given by Kurth and other observers are from measure-
ments of the radiation of solid anticathodes. The other potential
measurements of the authors have been obtained from a study of radi-
ation from a thermionic discharge in gas (or vapor) at low pressure.
The radiation intensity from a gas is very much greater than from a
solid target, at least in the low voltage range. It is essential to maintain
conditions such that electrons receive their full speed before collision
with the gas molecules (see description of experiments on low voltage
excitation of arc and spark spectra; Chapter V, Figure 22). The photo-
electric current per unit cathode current, for radiation either of a gas
or solid, when plotted against applied voltage, gives a nearly straight
line with change in slope at critical potentials.

1 Eeference 1 at end of chapter.

2 See Chapter X.

3 Reference 2 at end of chapter.published work of Jan., 1921.atory, 44, pp. 261-9 (1921).wctfonort lines in the spark spectra of twographic photometry for such
